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Introduction
Historically, humans have depended on nature to provide for their fundamental needs, namely food, clothing, medicines, and natural healing remedies. This reliance led the aborigi-of plant species. 4, 5 The World Health Organization estimates that about 80% of the world's population in developing countries depends on plants for the management of a variety of diseases, because of the lack of modern healthcare services. 6,7
Ethnobotany
Ethnobotany is the field of science that deals with the associations between plants and humans. An ethnobotanical survey encompasses discussion with local natives, use of accessible data in the literature, and the folklore of each area. 1 Documentation of indigenous medicinal knowledge of plant species has contributed to a number of modern drug formulations for basic healthcare. 8, 9 Medicinal plants are an important source of bioactive compounds that assist directly in the handling of ophidian envenomation, or ultimately, as supplements to conventional serum therapy. Thus, plant extracts are a valuable substitute, used either alone or in combination with other agents, when antisera are not available in emergency situations. Exploration on the traditional use of medicinal plants has attained significant consideration within the scientific community in recent years; about 25% of the drugs prescribed worldwide come from plants. 10, 11 The conventional system of medicine could not be the entire solution for miscellaneous human pathological conditions, 12 whereas drug discovery through ethnobotanical study has been found to be one of the most reliable approach and even today this area holds promise for its considerable potential. 13 Since ancient times, plants have been used for treatment of various diseases. The traditional systems of medicine, together with folklore systems, continue to serve a large portion of inhabitants, particularly in rural and tribal areas despite the advent of modern medicine.
India
India has a rich variety of medicinal plants growing under different geographical and ecological conditions; 1500 species out of about 15,000 privileged plants species in India have been reported to have medicinal uses. 14 India is composed of 29 states and seven union territories comprising a total area of 3,287,263 km 2 . Indians speak a variety of languages, which include 23 regional languages (Assamese, Bengali, Bodo, Dogri, Gujrathi, Kannada, Kashiri, Kokborok, Konkani, Maithili, Malayalam, Manipuri, Marathi, Mizo, Nepali, Odia, Punjabi, Sanskrit, Santali, Sindhi, Tamil, Telugu, and Urdu). Moreover, there are many more local or tribal dialects spoken by Indians. India is home to different ethnic groups comprising 5.4 crores of indigenous peoples living in various territories, having diverse cultures, religious rites, and food traditions that separate them from each other. These people also have a healthy awareness of traditional medicine, [15] [16] [17] [18] [19] especially herbal and folk medicine for treatment in snakebites. Traditional herbalists operate closer to the people, taking advantage of the biodiversity of plant species in such areas to cure various diseases and ailments. [20] [21] [22] 
Snake and snake venoms
Snakes have been used to symbolize war and peace, love and hate, God and devil, as well as life and death; many times they have been used as contradictory symbols within the same civilization. 23 Snakebites represent a severe medical, social, and economic challenge in many parts of the world, chiefly in tropical and subtropical nations. Majority of the world's dangerous snakes are found in developing countries, where access to treatment is limited. It is estimated that about 2 million people are bitten annually, resulting in up to 125,000 deaths, and 400,000 permanent disabilities from severe complications, which may lead to amputation. 24 Snake venoms are one of the most intense "mysterious" biological fluids within class Mammalia, having complex medical effects owing to the presence of complex mixtures of proteins and peptides and they contain at least 25 enzymes. [25] [26] [27] There are many prospective effects in humans following envenoming by snakes, but just a few broad categories are of major clinical significance such as systemic myolysis flaccid paralysis, coagulopathy and hemorrhage, cardiotoxicity, renal damage and failure, and local tissue injury at the bite site. Sometimes, it causes secondary effects such as potential morbidity and mortality. 28 
Snakebites treatment
Snakebites are commonly treated by parenteral administration of horse or sheep-derived polyclonal antivenoms aimed at neutralization of toxins. However, despite the widespread success of traditional therapy, it is still important to search for other different venom inhibitors, either synthetic or natural, that could complement or substitute for the action of the traditional antivenom. Even if in a variety of cases the effectiveness of some traditional courses of therapy is not particularly apparent, conventional herbal medicine is easily available in the countryside for snakebite treatment. Some of the methods used to treat snakebites include topical application of plant leaves-juice-paste, etc.; chewing of leaves and plant parts; and drinking plant extracts or decoctions. In India as well as in other parts of the world, medicinal plants are used as antidotes for snakebites, administered either singly or in combination with other antisnake venoms or supportive plants. Thus, in the management of snakebite, the study of herbal antidotes against snake venom is of considerable significance to society. 18, 19, 29, 30 6.
Procedure for review-methodology
In this systematic review, we compile information on medicinal plants that are grown and utilized in various parts of India for treatment of snakebites. As this is a detailed "scrutiny," we also carried out an appraisal of plants used in treatment of snakebite poisoning throughout India. This paper helps readers to find out more about these plants by including their local names from local inhabitants. The appropriate literature was reviewed such as technical studies published in journals, books, theses, and reports, and we searched for relevant information through various electronic databases (Science Direct, NISCAIR, MEDLINE, Scopus, Scirus and Google Scholer) using keywords such as "medicinal plants"; "snakebite"; "ethnobotany or ethnopharmacology or indigenous or Indian" and "survey". It is not possible to incorporate all the information about use of medicinal plants for snakebite treatment; so we chose to focus on information that is easily accessible to researchers. In the past few decades; different tribal communities have tried to record traditional and tribal knowledge related to medicinal plants. However; in most cases; this information has yet to be made available to the modern world. A list of medicinal plants was produced, showing biological source(s), Family, local name(s) part(s) used, method of preparation, and reference(s). In this review, the precision of botanical identification of plants are obtained from the original sources (Table 1) .
While preparing the list of medicinal plants, the following points were considered: biological source(s), family, local name(s) part(s) used, method of preparation, and reference(s). The methodology of preparations depends on the availability of plant part(s) and urgency of utilization. Often, the preparation is done by crushing the plant with the help of stones or a wooden piece, and making juice or paste that will be applied on the affected area; sometimes they are also given orally. If we consider their popularity on the basis of more than five plants used from one family, then there are 29 families. The widely used families are Acanthaceae, Araceae, Fabaceae, and Rubiaceae (>22%). They are followed by Apocynaceae (>20%), Euphorbiaceae (>19%), and Lamiaceae (>18%). A recent study revealed that rich ethnomedicinal knowledge from community members should be recognized, documented, and preserved appropriately so future generations can benefit. Predominantly, it is required that ethnomedicinal plants used by local groups and tribes of people be comprehensively studied to determine the value of these plant species so that they can be managed and conserved for the welfare of mankind.
Indian Vaidya concept
In India, there is a group of people known as "Vaidya" (a doctor of herbs, compounder of medicinal preparations such as Churna, Pills, Syrup, Asava, Aristha, Taila), and elderly persons with folk knowledge about the uses of various household spices and herbs. Their native beliefs, skills, and cultural practices concerned with people's health are useful in curing various diseases. Some elderly women with expertise in delivering babies have proficient knowledge about folk medicines for facing day-to-day health problems, especially among puberty girls, lactating mothers, and pregnant women. As per Indian beliefs, Mother Nature nurtures us. Hippocrates also stated that "Nature cures, not the physician." Plants are rich sources of medicinal compounds by which we can cure a variety of diseases, as well as maintain and improve our health. 99 Ayurveda states that each and every plant has medicinal use; you just need to find the right person to show that. Owing to the various undesirable effects of some modern-day drugs, an increasing number of people from both developed and developing countries have turned to medicinal plants. 98 There is an extraordinary thinking that understanding knowledge is the key for any revolution. India is a megadiverse nation, home to approximately 10% of the world's species. For the past several thousands of years, India has nurtured a rich cultural heritage, and large numbers of Indians have used a variety of plants through their rituals and cultural activities. Unfortunately, because of the sudden huge increase in population, negligent behavior toward environmental care guidelines, and global climate change, so many species are now on the verge of vanishing. This has had a strong effect on the food chain, standard of living, and cultural practices-rituals-of thousands of Indians. To maintain biodiversity, many conservation organizations in India are working to alleviate this trend.
Review findings
The present review is an attempt to compile information about traditional/ethnobotanical medicinal plants used in various parts of India for snakebite treatment. This study will help future researchers understand various approaches to treat snakebites. Data obtained from the present investigation are presented in Table 1 (the plant species are arranged in alphabetical order). A total of 523 plant species belonging to 122 families have been reported for the treatment of snakebite. However, this appraisal applies only to a small compilation of essential plants that are frequently used in snakebite poisoning in India. Acanthaceae, Amaranthaceae, Apocynaceae, Araceae, Asteraceae, Caesalpiniaceae, Cucurbitaceae, Euphorbiaceae, Fabaceae, Lameaceae, Moraceae, Rubiaceae, Rutaceae, and Zingiberaceae are the most significant families from which a variety of plants are used. The local names of these plants are given in brackets, and for a better understanding, we also included the actual meanings of these names as well as descriptions.
Local names of plants with meanings
The following list includes the plants that are most frequently used in snakebite treatment in India:
• Abrus precatorius Linn. (Gunj)-Two or three grams of fresh leaves or roots of the plant with seeds are made into paste and consumed along with cold water or cow's milk. (Two times a day for 5-7 days to cure any poisonous bite, as well as root powder applied topically.) • Achyranthes aspera Linn. (Apamarg)-"Apamarg" means to cure in a "wrong way." The whole plant's extract and/or root's extract is given orally. The paste obtained from the root is also used for 3 weeks. Achyranthes bidentata Blume and Achyranthes porphyristachya W are also significant in snakebite treatment.
• Acorus calamus Linn. (Vekhand)-The term "vekhand" is regularly used by Indian women to describe anti-inflammatory, expectorant in infants. The rhizomes are crushed to paste and given with warm water as well as applied externally on affected area. Rhinacanthus nasutus (L.) Kurz Acanthaceae Nagamalli Leaves Fresh leaves are taken orally as well as the paste of the leaf is applied externally.
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Sauromatum venosum (Ait.) Kunth Araceae Halida, Samp ki dawa Tuber The paste of tuber is applied on the affected part. • Aristolochia indica Linn. (Nagvel)-The term Nagvel is coined from two words-"Nag", meaning snake, and "Vel", meaning creeper. Fresh roots are ground along with rouwalfia serpentina mixed in water and taken twice daily (3 days). Root powder is snuffed; root juice is given orally and root paste is applied locally. Another species, Aristolochia bracteolate's leaves are turned into paste and applied externally; infusion is taken orally.
• Bacopa monnieri (Linn) Pennell (Brahmi)-Juice mixed with castor oil is applied externally to treat. Leaf powder decoction mixed with hot cow's milk and taken orally.
• Boerhaavia diffusa Linn. (Punarnawa)-It is also well known as Hog Weed. "Punarnawa" means making new. Basically, it is diuretic and an expectorant, given for abdominal pain. The juice taken from leaves is applied locally and taken orally for 7 days. Boerhaavia repens Linn is also useful.
• Bombax ceiba Linn. (Simul)-The paste of flowers/fruits/leaves is applied on the bitten spot.
• Buchanania lanzan Spr. (Chironji)-A range of research and review articles mentioned it as commonly beneficial, but the method of preparation and parts used is unknown.
• Butea monosperma (Lamk.) Taub (Palas)-Traditionally, leaves of this plant are used to make ecofriendly plates for serving food items. The paste prepared from bark is applied on the swelling. Paste of one seed in 10 mL lemon juice is given orally.
• Calotropis gigantea (L.) R. Br (Dev Rui)-It is holy plant whose leaves and flowers are used to offer to a supernatural being, Hanuman (monkey-faced Hindu deity). The hanuman is well known for his intelligence, physical strength, loyalty, politeness, etc. The root or bark is ground into paste and made into pills and given orally for relief. This plant's leaf latex is applied on bitten area. Another species, Calotropis procera (Ark, Rui), is also useful in healing.
• Cassia fistula Linn. (Amaltas)-The paste and decoction of root bark along with black pepper is given orally. Also, the paste of stem bark is applied on the bitten area. Cassia alata, Cassia obtusifolia, Cassia occidentalis, Cassia sophera, Cassia tora, and Cassia glauca are also used in snakebite treatment.
• Cissampelos pareira Linn (Patha)-The term "Patha" means a way. Usually, paste of roots along with long pepper is recommended to be used once daily for 5 days. means life-saving root. The aqueous extract of root is prepared in water and given orally, and root paste is applied two or three times a day.
• Leucas aspera Spreng. (Thumbhai)-The leaf and root are useful. Leaf paste or crushed leaf is taken both externally on the bitten site and orally to treat. The root juice is mixed with goat's milk three times a day for 4 days.
• Mimosa pudica Linn (Lajwanti)-The whole plant is useful.
Extract of the whole plant is given twice a day in 1 day only. Leaves are ground and made into paste and applied over the affected area.
• Moringa oleifera Lam (Sahigan)-Bark and roots are used.
Fresh extract of bark is taken orally, whereas the tincture of bark and root is applied externally for about 3 days.
• Musa paradisiaca Linn. (Valai)-A plant extract is given orally.
• Piper nigrum Linn. (Kali Mirch)-Seed powder mixed with butter is given orally against snakebites. Flower paste with ghee is given orally (4 days).
• Rauvolfia serpentina (Linn.) Benth. ex Kurz. (Sarpgandha)-The Rawolf denotes a snakelike structure. The rauvolfia has about 86 different species, but the most frequently used and compelling, antiophidian, plant in the India is R. serpentina. The local name, "Sarpgandha," means smelling like snake, and shows comprehensive observations of local Vaidya (Doctors), tribal peoples of the surrounding habitat. Its leaves and roots used as antidote. Roots and leaf buds are crushed with milk and made into paste; used both internally and externally on the affected area.
• Strychnos nux-vomica Linn. (Vishmushti)-The local name is coined from two terms; "Vish," means poison, and "Mushti" means relief from. The root bark juice in cow's milk is externally rubbed three to four times a day, to treat. The seed powder is also used. Strychnos colubrina and Strychnos potatorum Linn. are also useful.
• Vitex negundo Linn. (Nishindi)-The root extract is given orally, and leaf paste is applied on the bitten area.
Statistical study
When considering the parts used, the most widely used (in descending order) parts are roots (28%), leaves (23%), bark (11%), whole plant (10%), seed (7%), fruit (5%), stem (4%), other parts such as latex, rhizomes, bulbs, tubers, gums, and flowers (12%) (Fig. 1) . The preparation method of medication sometimes varies from vaidus (local medicine man) to vaidus. The popular forms are decoction, juice, extract, powder, fresh part, and paste. The duration of treatment varies, depending on the type of snakebite. The various preparations are frequently prepared by using a single plant part or a blend of more than a few plant parts. Occasionally, a mixture of two or more different plant species is also applied. The study revealed that medicinal plants still play a vital role in the primary healthcare of tribal Indians, and the knowledge received from them will be very useful for researchers in ethnobotany and pharmacology. 100 The valuable knowledge about their uses is important as some of these plants are on the verge of vanishing. This review is an attempt to compile comprehensive data from various resources and make them available into one organized, ready-to-use, compilation.
Conclusion
One valuable gift to human health is provided by nature in the form of medicinal plants in the locality and one of the significant ways in which humans directly reap the benefits provided by biodiversity. India has long history of medicinal plant utilization in traditional and tribal culture. From the present review, a total of 523 species from 122 plant families have been used against snakebites, as reported by different ethnobotanical investigations mostly carried out during the past few years in India (Fig. 2) . In this review, we focused on the collection of data for the most frequently used plants in snakebite treatment. This work tried to be the most comprehensive review to date, and it shows striking similarities between medicinal plant uses in different nations. Thus, by triangulation, it is probably still possible to document most of the knowledge, but further research should continue, especially in areas within nations that have received less attention. Ethnobotanical investigation of drug discovery has been found to be one of the most reliable approaches toward use of medicinal plans for treatment of various conditions, and even now, there are still many more things for us to discover.
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